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potassium ~ 90 V, Li~ 30 V, These differences 

cannot be explained by differences in the initial resistivities 

of the germanium, The growth of current is attributed to: 

1, tunnelling by a Zener mechanism; 2, impact ionization of atoms 

within the junction by the current carriers in the strong electric 

fields of the junctions, In diodes prepared from material of 
urrent growth is by impact ionization. 
ages are due to the differing depths of 
d with the impurity atoms, This depth 


ch ionization occurs. The dynamic 
Ge diodes and alloyed Si diodes are 
the static characteristics are plotted in Fig.5, 
in volts, Ga-As diodes of the p-type have 
webs The method of 
reference being made 
tting properties of 


J 


The system has 
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rectifying properties, the Ti apparently behaving as an acceptor, 
There are 5 figures and 3 Soviet references, 
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AUYhUxS - Vertoprakhov , vy. N., and Presnov, Ve Ae 
TITLE: On the anisotropy of the transverse photomagne tic effect 


in germanium 


PERIODICAL: Akademiya. nauk SSSR. Sibirskoye otdeleniye- Izvestiya, 
no. 1, 1961, 121-122 


TEXT: The photomagnetic effect (FME) was discovered and investi- 

gated by Academician I. K. Kikoin. (Ref. 1: DAN SSSR, 3, 418 (1934)). 

He showed that in. addition to the usual photomagnetic effect there 

exists a side FME (Ref. 2: 1. K. Kikoin, and Yu. A. Bykovskiy DAN 

SSSR, 109, 735 (1956)). The essence of the Latter conclusion is 

that when a thin plate of. germanium.is illuminated and placed in- Se 
side a magnetic. field. whose direction. forms a certain angle ‘4 with A 
the {1lluminated surface then. besides the ordinary jnduced emf, a 
transverse electrical field results whose. direction is parallel to 

the applied.magnetic filed. When A+ 0, the transverse FME disap- 
pears.. Experimental work on monocrystalline samples of Ge (Ref. 3: 
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1. K. Kikoin, and Yu. A. Bykovskiy DAN SSSR 116, 381 (1957)) has 
shown that except for zero value when ® = 0, germanium possesses 

a marked anisotropy and it was shown that transverse FME does not 
conform.to the theory of Kikoin-Naskov { Abstracter’s note: Theory 
no.defined 7. A. A. Grinberg (Ref. 4: FIT, 2, 153, (1960)) connects 
this phenomenon with anisotropical change of resistance in a mag- 
netic. field, His theoretical approach to the angle effect on FME 
has given results in close agreement with the experimental findings 
given in Ref. 3: (Op, cit). The experimental results are given in 
tabulated form of the investigation of FME anisotropy on the samples 
of n-germanium (these results were reported at the Vsesoyuznaya 
konferentsiya po radioelektronike (All-Union Congress of Radio-Elec- 
tronics) in Kiev during January 18 - 25, 1959) whose illuminated 
surfaces. were parallel to the crystallographic planes (100) and 
(110) £ Abstracter’s note: Numbers refer to Miller's indices_/; 
These were compared with the theory suggested by Grinberg, or 
crystallographic plane (111) the results obtained agreed with the 
results of angle effect on FME given in works Refs. 3 and 4 (Op.cit) 
The samples were cut from monocrystalline ingot of Ge. (f = 8 ohms. 
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cm) and 12 discs were cemented together with tin on a common axis 
through a symmetrical center of determined crystallographic direc- 
tions. After corresponding chemical treatment of the surfaces with 
perhydrol, to remove the layer cracked by mechanical treatment, the 
samples were placed in a uniform electromagnetic field, the disc 
bases being parallel (ad = 0) with the direction of magnetic field. 
The angle effect on the potential of FME was measured when the side 
of the.disc was. illuminated with a white light in a magnetic flux 
of 5000 gauss. Considering that samples were cut to the accuracy 
of a few degrees, then agreement of the angle effect on transverse 
FME with the theory (Ref. 4: Op.cit) can be taken as proved. The 
tensor components. #j;klm calculated according to Grinberg for 
planes. (100) and. (116) are given in the table below. The samples 
were used. to measure. the resistance change in the magnetic field 

at differently orientated vectors of electrical and magnetic fields 
and results obtained agreed in the main with published data (Ref. 6: 
G. L. Pearson, H. Sulh. Phys. Rev., 83, 768, (1951)); (Ref. 7: R. G. 
Annayev, A. Allanazarov, DAN SSSR, 118, 47 (1958)); and (Ref. 8: 

R, G, Annayev, A. Allanazarov, DAN SSSR, 132, No 3, 557, (1960)) 
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On the basis of this investigation the area diagram of anisotropic 
photomagnetic effect was constructed; it was found to possess 6 
maxima in plane ¢€ 100% and 8 minima in plane ¢~111> . It is pos- 
sible that further analysis of FME could result in revealing the 
forms of isoenergy planes (surfaces) in investigated material. The 
authors express their gratitude to Ye. M. Samoylov for his assistane. 
f Abstracter's note: Essentially a complete translation_/ There are 

2 figures, 1 table and 8 references: 7 Soviet-bloc and 1 non-Soviet- 
bloc, The reference to the English-language publication reads as 
follows: G. L. Pearson, H. Sulh. Phys. Rev.. 83, 768, (1951). 
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were immersed in a solution containing 20 ml of NaOH and 

4h ml of 30% Hg0 (G.A.Averkiyeva, 0.V.Yemel’yanenko, Ref.1) 

After this treatment they were washed in boiling distilled water, 
Fig.1 shows the temperature dependence of the electrical 
conductivity and carrier concentration calculated from the Hall 
measurements under the assumption that the hole concentration was 
negligible. It is estimated from the slope of the curve 
representing concentration as a function of temperature that the 
activation energy of the donor impurities was 0,12 ev. Fig.2 
shows the thermoelectric power as a function of temperature for two 
gallium arsenide specimens at different average temperatures. 
Using the Pisarenko formula (Ref,2) the magnitude of the effective 
mass of the carriers was estimated to be of the order of 0,27 Mo 
The experimentally determined temperature dependence of the 
concentration was compared with its theoretical value computed 
from the formula 
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aKa AKAN, —N,)]? 5 |, 
2 (K,-+N,) | |; 


K, = (2nmsk T [h2)82 e— dealkT 


. 


where Nya and Nag are the donor and acceptor impurity 
concentrations, my is the effective electron mass, and Dep 
is the donor activation energy. it was found that 

Ny= 1-18 x 101 acd pnd...Na, woke ko se. 20> cm-2, In addition, the 
contact potential difference of gallium arsenide specimens relative 
to a standard platinum electrode was measured. The measurements 
_were carried out on polished and etched specimens in air and in 
vacuum at various temperatures in the range 20 to 85°C, Fig.4 
shows the temperature dependence of the contact potential 
difference of germanium and gallium arsenide in air. The 
continuous and dashed curves refer to etchec and polished specimens 
respectively. Fig.5 shows the contact potential aifference as 4 
function of air pressure after etching. Fig.6 shows the variation 
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in the contact potential difference on heating in vacuum, 

A quantitative analysis of these results is. not given since the 
specimens were polycrystalline and the results are therefore said 
to be "not entirely relizole". The general conclusion is that 
changes in the surface properties of gallium arsenide are 
associated with the properties of surface compounds formed during 
the etching process and subsequent adsorption of components from 
the surrounding medium. Students I.A.Vinitskaya and 
L.Ye.Smirnova took part in the measurements. Acknowledgments 
are expressed to the Senior Scientist of SFTI, Candidate of 
Physical Mathematical Sciences A.P.Izergin and Engineer 
V.A.Zgayevskiy of the Technical Division for taking part in 
discussions of the results. There are 6 figures and 

6 references: 3 Soviet and 3 non-Soviet. 
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vETTIE: Effect of physicochemical conditions of surface on the pernmeters of 
/ germanium p-n junctions? [Report of the Ali-Union Conference on Semiconductor 
-i Devices held in Tashkent from 2 to 7 October 7961) ; 


_ | SOURCE: Elektronno-dy *rochny *ye perekhody* v poluprovodnikekh., Tushkent, Izd-vo 
| AN UzSSR, 1962, 198-205 _ 


| TOPIC TAGS: germanium transistor, germanium transistor stabilization. 


bs . A i 
f°; ABSTRACT: Complex chemical and adsorption compounds determine the concentretion | 

m=! and position of energy levels of impurity centers and also the recombination : 

me -Cté( Ss cenditions and conductivity of the semiconductor. Theoretical and experimental 

mm studies of the surface conditions reported in the article were intendéd to help a 

: in solving the problem of stabilization of Ge devices. Effect of the surface 

‘ potential on the parameters of semicorductor devices is considered, and theoretical 

: current-gein vs. surface charge and current-voltage curves are presented. Exper- 

ments were conducted with P-5 and P-6 open-type Ge transistors which were treated 

‘with emines (aniline, dimethylaniline, aniline black, quinoline, triethylamine) 
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or with As, Se, Mg, Zn. ‘The enine treatment brought about the following results: i a 

'(1) emine adsorption lowers the reverse collector currents; (2) it also affects j 
; the gain which increases or decreases ‘depending on the Vasicity of the amine in i 
ae | Question; (3) durability of the adsorption bond, whichis connected with the senie ; 
ee , conductor-device stability, depends on the type of amine used; (4) emine treatment | 
ays ;makes the surface charge less negative, Detatled explanations of the above re~ . i 


.' Orig. art. has: 4 figures, 8 formulas, and 3 tables, v i 
| ASSOCIATION: Akedemlya nauk SSSR (Acadeny of Sciences SSSR) Akademiya nauk ie 
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AUTHOR: Katayev, G. A.s Presnov, V. A.; Batuyeva, Ye. N.; Katayev, Yu. G.5 
i Lyuze, L. L. Sea 
'@ITLE: Effect of adsorption 
| fundamental parameters of ermaniumitransistors (Co 
of Semi co tute of Electrochemistry, AN SSSR, Moscow, 


luprovodnikov, Moscow, Izd-vo AN SSSR, 1962, 


f somejamines by the semiconductor upon the — 


nference on Surface Properties . 
5-6 June 1961) 


SOURCE: Poverkhnostny*ye svoystva po 
: 211-217 
| 


: TOPIC TAGS: semiconductor, adsorption, amine adsorption, 
‘ transistor 


transistor, germanium 


ABSTRACT: The following aliphatic- and aromatic-series amines were used in the 
‘experiments as adsorbates: hexamethylene-diamine, triethylamine ,/ammonia, 

i p-phenylenediamine, p-toluidine, dimethylaniline,! benzidine, an 4ne, beta- 
‘naphthylamine, diphenylamine, aniline black. The results of adsorbing by type 
.P-5 transistors are? (1) Reverse collector currents have decreased; 2) Gain has 
:inereased or decreased depending on the amine basicity; (3) Adsorption bond 
strength as judged by the time stability of the transistor parameters depends 
on the amine nature; (4) Surface charge has become ‘less negative!!, The above 
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‘ phenomena are explained by donor-acceptor interactions between the adsorbed 
‘molecules and Ge surface. Orig. art. has: 3 figures, 4 formulas, and 2 tables. 
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' TITLE: Effect of amine adsorption(n the surface charge in germaniuy [Conference 


ion Properties of Semiconductors, Institute of Electrochemistry, AN SSSR, Moscow, 
5-6 June, 1961] 


| 
, SOURCE: Poverkhnostny#ye svoystva poluprovodnikov, Moscow, Izd-vo AN SSSR, 1962, 
/ 217-221 
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: TOPIC TAGS: amine adsorption, germanium, semiconductor, surface charge 


f 


_ ABSTRACT: Experiments are reported with the effect of aisonstian bE eedeiionne 
| hexamethylene-diamine | aniline black, diphenylamine, and beta-naphthylamine by ; 
_ihigh-resistivity germanium, Surface potential was measured by the a-c field-effect | 
- method. A special holder for the Ge specimen was designed (drawing given). : 
. Strongly basic amines caused a considerable decrease in the negative charge. 
-Weakiy basic amines brought about an increase in the negative charge. Orig. art. 
-has: 2 figures, 1 formulas, and 2 tables, 
-:Card 1/a; : 
‘ASSN: Tomsk State University. 
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i TITLE: Effeot of a lowe-melt glass coating on the characteristics of silico® pen 
: Junctions {Report at the All-Union Conference on Semiconductor Devices, Tashkent, 
. 1 2=7 October, 1961] ; 


| SOURCE: Elektronno~dy*roshny ye hate i v poluprovyodnikakh, Tashkent, Tud=-vo 
, a UzSSR, 1962, 254-258 


| 

| 

; TOPIC TAGS: silicon transistor, silicon junction. . ; | aod 

“ ABSTRACT: Excessive surface leakage currents in silicon p-n junctions cause para- | = 
meter instability and other undesirable effects. Theoretically, these currents can ! 
‘jbe suppressed by coating the silicon with a low-meit glass. Two types of glass were | 
‘investigated experimentally: As ~ 8~- TI and As ~ S ~ Tl; they melted at 500-600C._ 

‘Their & and GS at 9.24 x 10° cps are reported in the article. Al-n-silicon Ceads 

i Juncti ons were coated with glass, measured, then subjected to -60 +130C cycle 

three times, and measured again. The results were inconclusive: some specimens 

iexhibited increase, some decrease in the reverse currents; in other specimens the eae 
i i 
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TITLE: Investigation of rectifying properties of gallium arsenide [Report at the 

— Aj1-Union Conference on Semiconductor Devices, Tashkent, 2-7 October, 1961] 

:. i ae : : 
m6 'SOURCE:- Elektronno~dy*rochny*ye perekhody* v poluprovodnikakh., Tashkent, Izd~vo 
AN UZSSR, 1962, 259-266 


TOPIC TAGS: Gaks rectifier 


‘ABSTRACT: The work is a continuation of research in point-contact diodes and 
‘diffusion junctions in p-type GaAs (Presnov, V. As, at al. Reports at the 3-rd 
- Vuz Conference on Modern Dielectrics and Sgttconductors, Leningrad, 1960). Gais was ; 
prepared with resistivities from a few 10“ to 1072 ohm.om. Only n-Gads exhibited : 
‘good rectifying properties: diodes with 0.005~-0.C/1 ohm.cm resistivity and. ao 
10°47 = 10°48 cmS electron concentration showed a good rectification factor, large = oan 
‘forward currents, low cutoff voltages, and reverse voltages of 5-10 v. Higher~ 
resistivity diodes showed a higher reverse voltage, a smaller forward current, and ,; -~ 
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‘a high cutoff voltage. Current-voltage characteristics were measured within i 
Mm '20-350C. Effect of strong electric fields on Gaks ohmic peint contacts was measured : 
= with 20-microsec pulses at 250 cps; it was found that the strong field. produces 
aa \Warriers by ionizing impurity centers. Also effact of forming ,on the current~voltage; 
- éharacteristics was measured. A separate investigation was mage of diffusion p-n | 
junctions of p-GaAs; current-voltage characteristics of junctJons obtained by 
‘diffusion of Ge, Se, and S were measured, "The authors expres#, their deep gratitude - 
ito A. P. Izergin who prepared GaAs and to B. A. Selivanov, As M. Palkin, and , 
ip. I. Zakharov for their help in the work." Orig. art. has: 9 figures and 2 formulas 
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AUTHORS: Me Malisova, Ye.V., Presnov, V.a., 
ae 


“TITLE : Tne properties of germanium alloyed with titanium 


reRriCdICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika. 
no.2, 1962, 108-115 


TORT: The Ge-Ti alloy was formed by the diffusion of a thin film 
of Ti deposited on gerimanium in a vacuum and then heated to &C0°C 
for 8 hours. The samples were subsequently annealed at 450°C for 
7 hours and then cooled slowly. Under these conditions the 
concentration of Ti changes exnonentially with depth in the sample, 
In order to obtain data for a more uniform distribution, 
neasurements were made on the face of the sample which was 
initially coated with Ti and then ground after alloying. The 
electrical conductivity and Hall effect in alloyed and controi 
samples were measured for temperatures in the range 10C to AGOCR, 
The tenperature dependence of these parameters for the alloyed 
sanples had the same general form as for Ge. Typical values for 
the concentration of donors and acceptors in n-type sanples are 
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The properties of germanium ... 


4.79 x 10l5cm-3; Ny = 4.71 x 10l5cm73 and in p-type 
9.4 x 10l5em73 and Na = 2.58 x 10l50m~3. It is shown that 
Ti have a large diffusion coefficient in Ge 
= 5.5 10-7cm2/sec). In the germanium lattice titanium 

nroduces acceptor levels with “E = 0.2 eV. The adsorption of 
atoms of Ti on the surface of Ge is accompanied by a lowering of 
the negative surface charge. [It is possible to form an inversion 
iynoe layer on the surface of p-type germanium owing to the 
vmation of a positive surface charge with the absorption of a 
urge quantity of Ti atoms. The diffusion of atoms of Ti into 
rmanium from a film is accompanied by the formation of electron- 
bole transitions; hence it can be used in the preparation of 
diodes and triodes. here are 5 figures. 
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T As forbidden band width calculations with the Ormont formula 

i > y 2 eb iealt! Pr 
aquire the determination of constants which are not easy to measure, r 
TL 


iB) type semiconductors another formula is proposed: 
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mo 18 the main quantus number of the i-th 
of the i-th nucleus and 5 the number of t-atoms formin,, one molecule of 
the compound under review. The effective nuclear charge is calculated 


from Z* = Z-0, where uy is the sereenin, facter. The results of numerie: 
salculations are compured with experimental results and those from ite 
Ormont formula (B. F. Ormont. DAN SSSR, 106, 687, 1956; N. FB. Ormont 


2hFKh, 31, 509, 1957). There are 1 tuble and 4 references. 4 Soviet and 
i non-Soviet. The reference to the English-language publication reuds as 
follows: Slater, Phys. Rev. 38, 1109, 193%. 


SUBMITTED Oztober 4d, 196 
calculated 


measured 
calculated wits the Ormront formula 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429 


BEPROVED FOR RELEASE: Tuesday, August 01, 2000 


ae 


CIA-RDP86-00513R001342' 


1 0922b-67 — ewP(4)/ewr(m)/Ewr(t)/Ert TdP(c) — RH/JD___ se 


ACC NR ARGO19907 SOURCE CODE: 8/0275 /66/000/002/8003/003 A 


13 


AUTHOR: Presnov, V. A.j Katayevy G. A.; Lyuze, le Le 
isdn ia te tig, <b ig OES Ay ea ome yo 
RITLE: Study of the effect of filn forming substances on the electrical and physical 


properties of a germanium surface 
SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 2B21 


REF SOURCE: Sb. Poverkhnostn. i kontaktn. yavleniya v poluprovodnikakh. Tomsk, Tom- 
skiy un-t, 1964, 47-58. 


TOPIC TAGS: germanium, surface film, film forming substance, paint, electric fiold, 
photoconductivity  £4e6c7K/sc PROPERTY 


ese 


ABSTRACT: The work was conducted in an effort to ascertain the possibilities of 
stabilizing the surface of Ge using film forming substances. The effects of glyp- 
talYenamel, V-1'%aoquer ? drying oil, and rosin were considered. The effect of 

the field on a iarge sine signal and stationary photoconductivity were used for 
measurements. I- V. [Translation of abstract] 
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AUTHOR: Katayev, G. A.; Otmakhov, I. I.;Presnov, V. A. fl 


TITLE: Stabilization of parameters for germanium 7p junctions in a shell-~less 


eens 


version vy 
SOURCE: Ref, Zh. Elektronika i yeye primeneniye, Abs. 2B395 


REF SOURCE: Sb. Poverkhnostn. i kontaktn. yavleniya v poluprovodnikekh, Tomsk, 
Tomskiy un-t, 1964, 170-176 


TOPIC TAGS: px junction, germanium semiconductor, semiconducting film 


ABSTRACT: One of the methods for protecting germanium p-n junctions with film form~ 
ing substances of organic origin, and subsequent additional processing, is at ag 
Processing is done by the diffusion of low molecular and albuminous substances, 
which results in a reduction in the number of structural defects in the film.! “ype 
p~-5 germanium devices were used in the experiments. Devices protected in this man- 
ner withstood tropical moisture tests well. Has tables containing the results of 
tests of devires, the surfaces of which were processed in various ways. Vv. Ye. 
[Translation .f abstract] 
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formation ‘mechaniem, for GaAs with “agi: The’ ued comprises a. peta ered of the - 
~ ystem Au-Ga,: contains 30-atom. %.Ga and polymorphic conversion to the gamma phase 


re is. possible. Au interacts with Ga, the GaAs deconposes and the volatile component 
_. As escapes. A gaseous argon vironment slows the breakdown of GeAs, hence the 
‘ derdved alloy is eutectic and has gold as its basic component. (rermographic 


ae ‘analysis was carried out by LM. Krasi1'nikova." Orig. axt. hes: 2 tables, 3 
= ~ Graphs, and 1 illustration. : 
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TITLE: The physico-chemical nature of the formation of stable bonds between dis- 
similar substances 


SOURCE: AN UkrSSR. Institut metallokeramiki i spetsial'ny*kh splavov. 
Poverkhnostny*ye yavleniya v rasplavakh i protsessakh poroshkovoy metallurgii 
(surface phenomena in liquid metals and processes in powder metallurgy). Kiev, 
Izd-vo AN UkrSSR, 1963, 300-308 


TOPIC TAGS: glass, ceramics, metal, oxygen, oxide, acidity, alkalinity, rare earth 
element, alumina 


ABSTRACT: ‘The authors investigated the soldering of dissimilar substances such as 
glass, ceramics, and metal, and traced the historical basis of this research. Through 
a series of mathematical arguments they distributed the oxides of matals according 

to the increase of their acidic properties. The reaction of rare-earth element 
oxides La,03 and Y. 03 with Alj0, was studied and results were presented in tables. 

The mechanism for forming the complex compound, which leads to the origin of a 
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stable bond between dissimilar substances, was attributed to electron processes. 
With the approach of the oxides of aluminum and the rare~earth elements, suitable 
conditions arose before the donor~acceptor interaction. Atoms of aluminum oxide 
served as the acceptors and the atoms of the rare-earth oxides served as the donor. 
However , A1,0 with B,0., also yields a complex compound with aluminum oxide serving 
as the electron donor. Orig. art. has: 3 tables and 7 formulas. 
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TITLE: The part played by surface effects and contact phenomena in the opera 
semiconductor devices , y 

rr ee ge 


“SOURCE ::"'‘Mezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovodni- 


kov_ (poverkhnostnyye I kontaktnyye yavleniya). Tomsk, 1962. Poverkhnostnyye i kon- 
taktnyye yavleniya v poluprovodnikakh (Surface and contact phenomena in semiconduc- ; 
tors). Tomsk, Izd-vo Tomskogo Degree 5-19 


‘TOPIC TAGS: semiconductor device, surface property, erystal surface, molecular 
electronics, circuit microminiaturization, semiconductor research 


ABSTRACT: The electric parameters of crystal semiconductor diodes and transistors 
as well as their stability are determined to a considerable degree by the state of . 
the semiconductor surface. Parameters such as the transmission coefficient and the | 
inverse current of the p-n junction depend to a great’ extent on the rate of surface : 
‘recombination of impurity carriers, which is a function of the State of the surface. 
Noise and leakage currents in semiconductor devices are also determined by surface 
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‘phenomena. The author Supveys some of the literature on surface effects and contact 
phenomena in semiconductor devices. Under certain conditions surface effects may 
arise even in an ideal crystal where there are no foreign atoms on the surface. The 
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TITLE: The effect which various substances ‘ave on the electrical and physical Ky 
‘properties , of the surface of germanium al 


| ¢ . (o+ 
‘SOURCE: NHezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovodni- 
is ‘kov (poverkhnostnyye i kontaktnyye yavieniya . Tomsk. 1962. Porverkhnostnyye 1 xon~ 
+ [taktnyye yavienlya v poluprovodnikakh (Surface and contact phenomena in semiconduc- 


tors). Tomsk, Izd-vo Tamskogo univ.) 1964, 39-46 
and 


f 
TOPIC TAGS: ’ surface property, crystal surface, molecular 


ermanium semiconductor, 
interaction, semiconductor research 


ABSTRACT: An attempt is made to explain the physicochemical nature of phenomena =| 

which take place during interaction of the natural surface of germanium with a chem-, [i 
{eal medium. The following effects are taken into consideration: 1. Interaction 
with the germanium surface atoms, which causes 4 radical change in the surface due 
to the formation of a new surface compound f{gulfide, nitride, etc.). 2. Interac- 
tion of adsorbed molecules with germanium surface atoms due to various forces 
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(physical and chemical adsorption). This May cause changes in the parameters of the 
‘surface states as well as the appearance of new levels. These phenomena are com- | 
pletely reversible in the case of physical adsorption. 3. Interaction of adsorbed |: 
molecules with molecules of water, oxygen and hydrated oxide in the oxide layer and | 
‘at the germanium-oxide interface by various mechanisms. It is found that the inter- 
‘action of various substances with germanium causes a change in the surface charge. | 
‘The negative charge of an etched surface is usually reduced by chemical treatment, | 
and sometimes even changes sign. The effect of various substances on the germanium : 
‘surface is a change in the parameters of the "fasi:" states. A change is noted in 

ithe recombination velocity, which at times may be considerable. There is a sharp 


‘reduction in recombination velocity as a result of quinone treatment. Various sub- 
‘stances are specific in their effect on the "fast" states. This effect cannot be 
‘interpreted on the basis of electrostatic interactions alone. The adsorption pro- 
cess is reversible in many cases (nitrobenzene, chlorobenzene, etc.). Chemical 
treatments are discussed in which redox systems take part (e. g. quinone-hydroqui- 
none). It was found that quinone is very effective in reducing recombination by 
eliminating the acceptor level. Water causes large leakage currents due to the H,0t: 


ion in the monomolecular water layer (the "relay-race" effect). The mechanism of 
ithe effect of various substances on the "fast" state is not clear on several points.: 
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SOURCE: vil! yauchno-tekhnicheskaya soni Fananteiae po fizike sateen 
nikov peccearniorcanen i kontaktnyye yavleniya), Tomsk, 1962. Poverkhnostnyye i _ 


‘kontaktnyye yavleniya v poluprovodnikakh. (Surface and contact phenomena in semi- 
conductors). prema Izd-vo Tomskogo univ, 5 1964, 47-58 


TOPIC. TAGS: Sguntacs. property; germanium. eaioe acc. diseent property, crystal 
surface, semiconductor research, electron recombination 


ABSTRACT: - The effect which film-forming. substances have on the value and atabili- : 
ty of the surface potential, and on the density and energy configuration of the 
levels of "fast" states is determined bythe nature of the substances which appear - 
-in the film composition. To study.the use of films made. up of high molecular mate-| - 
rials for stabilizing semiconductor. devices, the authors investigated several lac- 
-atere as well as a nuver OF: eervaenias used. dn various. jaequers and enamels with” 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429 


“APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342' 


PREETI PES SC TR SRST BARN AAS ECA TER EE BE DTT OES TD 


lectrical and physical properties of the surface of 
nsions of 1.5%*-0.6% 0.3 cm.were prepared from ger- . 
! Before -measurements were made, the specimens 
were etched for 3.minutes in boiling Perhydrol and washed several times in boiling ; 
‘water, The lacquer treatment was done according to instructions. In making the 
‘measurements, use was made of the field effect with a strong sinusoidal signal with). 
|} stationary photoconductivity. Field effect curvesgare given for etched germanium i 
and for germanium treated with glyptal enamel, V-li lacquer, drying oil ana rosin. fs is 

{ 

j 


7 ry 


eg Recombination and charge curves are given for treatment with V-L lacquer, drying Gone 
“| oid and rosin, Treatment in glyptal ‘enamel changad the negative charge slightly. ;.° > 
“| Relaxation of surface. conductivity in vacuum was considerably stronger for samples 


are treated in V-1 lacquer than for the etched surface. Treatment of semiconductor de-|o-0": 
J | vices in V-1 lacquer produces stable parameters. The high current amplification 


) €actor and low reverse current are due’ to low surface recombination since the ope- [i 
| pating point is beyond the maximum for surface recombination at the surface poten- |. 
tials produced by the treatment, The low reverse currents.of the collector are due--~.. 
| both to.low recombination on the surface and to tlie absence of leakage along the - ee 
| surfaces The energy configuration and concentration of surface states were altered 
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“by tredtwent™ in. arying oil... The effect of film-forming ‘substances on the change 
_in’ ‘surface potential is apparently determined chiefly by two factors: substances 
“in the film composition which have donor-acceptor ‘properties, and substances (or 
“individual ‘groups of molecules). which may interact with oxygen, the chief factor 
in determining ‘the charge in "slow. states. The: change in surface potential from 
the first mechanism is determined by the concentration and nature of the donor-ac- 
ceptor substances in the composition of the film. The chief factor in the cases 
-studied seems to have been: ‘the second mechanism, i.e. interaction between absorbed 
oxygen and substances appearing ‘in the composition of the film. It may be assumed | 0... 
“that. in some cases (drying oil, rosin) the appearance. of a donor level and the dis~| ;) 
‘appearance (or change) of the energy configuration in the acceptor level is caused 
“by: donor. groups (bonds) in the. molecules of these substances, e.g.. the double bond 
es the: eambeny ether or alcohol radicals. Geter arti has: 8 fieres 


“ENCL! 00.0 | : os sup copes” ss, BC 1° 
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TITLE: The effect which the adsorption of various substances has on the surface 
ipropert ies of germanium 


eanee alHezhvuzovskaya i Reet re a konferentsiya po fizike poluprovod- 
lnikov (poverkhnostnyye 1 kontaktnyye yavinntyay: “Tomsk, 1962. _grPoverkhnostnyye 1 
[NER ESI EASE yavleniya v poluprovodnikakh (Surface and contact phenomena in semicon- 


| 
| 
'ductors). Tomsk, Izd-vo Tomskogo univ. 4 Bret» 65-78 | 
i 


{TOPIC TAGS: crystal surface, surface property, adsorption, germanium, semiconductor 
research, electron recombination | 

| Wa YY 6S { 
|ABSTRACT: The authors study the adsorption of chlorobenzene, nitrobenzene, o-hy- | 
‘droxyquinoline: and phthalic anhydride with regard to its effect on the density and ; 
energy configuration of recombination levels in germanium. Treatment in chloroben- i 
;zene gives the highest increase in negative surfaze charge. © The recombination curve. 
‘for this type of treatment showed no maximum, which makes it difficult to make any 
penchant ons as to the properties of the recombination centers. Treatment in 
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a | 
! H 
initrobenzene is of interest since the nitro group is often an active radical in lac-! 
iquer coatings. This type of treatment reduces the negative surface charge which ap- 
pears after etching. When the treated specimen is aged in alr, the surface poten- 
‘tial increases to the former value characteristic for the etched surface. Treatment 
:in o-hydroxyquinoline causes a sharp increase in positive surface charge. It was i 
limpossible to make any conclusions about the structure of surface centers after this’ 
itype of treatment. Treatment in phthalic anhydride also increases the positive sur-: 
‘face potential. Thus in nearly all cases adsorption of the substances is accompa~ | 
{oe s : s ° 1 
inied by a reduction in negative surface charge, especially in the case of o-hydroxy-, 
quinoline. This is explained by the displacement of adsorbed oxygen from the oxide | 
‘layer, and for the case with o-hydroxyquinoline, by direct participation of elec- 
itrons in the nitrogen atom in the volume with the conduction band: 


1 
' 


| 
| 
| 


i 
j 
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H 
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which causes positive surface charging. Adsorption causes a reduction in the maxi- Bax 

_‘mum surface recombination velocity, which is due to a hange in the capture cross 
section for the carriers. Adsorption of nitrobenzena!and chlorobenzene! is reversi- | 
above the center of the, _ 


ible. In the case of nitrobenzene adsorption, levels located 
| : . : 
. é 
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x > an H 
| Forbidden zone are shifted upward. The concentration of groups of levels located 
‘below the center of the forbidden zone increases during adsorption and returns to |! 
:the original value during aging in air (as a result of desorption). It is assumed | 
‘that the effects observed in adsorption of chlorcbenzene, nitrobenzene and phthalic j 
anhydride are due largely to electrostatic adsorption in the field of the defect re- 
sponsible for recombination. Polarization and dispersion effects are apparently im- 
‘portant in chlorobenzene adsorption, while the dipole moment is an important factor ; 


‘:in adsorption of nitrobenzene. Adsorption of o-hydroxyquinoline is accompanied by 
ideeper interactions, including the formation of Londs of the type 


7 


e : N of ONS 
spn YX: vay 


Wa: 9-4 3 By 
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A nitrogen atom which has an unshared pair takes part in this reaction. The experi~ 
mental effects are due to this phenorenon. Orig. art. has: 9 figures. : 
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‘AUTHOR: Lyuze, L. L.3 Patuyeva, Ye- N.; Katayev, G. A.3 Presnov, V- A. (Profes | 
TITLE: Investigation of the surface properties of germanium and germanium devices | 
‘treated in quinone v] i 
4 
‘source: thitezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovod- | 
inikov (poverk nostnyye kontaktnyye yavieniya)- Tomsk, 1962 « Poverkhnostnyy? i 
ikontaktnyye yavieniya v poluprovodnikakh (Surface and contact phenomena in semicon- | 
‘ductors). Tomsk, Izd-vo Tomskogo univ., 1364, 79-86! | 
we? 
TOPIC TAGS: germanium, semiconductor device, adsorption, surface property, crystal | 
surface, quinone, semiconductor research { 
| + ity 
|ABSTRACT: The quinone-hydroquinone redox pair is studied with regard to its effect | 
‘on the structure of fast states, since a change in surface recombination velocity ; 
jmay be caused not only by a change in surface potential, but also by a change in the 
density, and in the energy terms of the "fast states. In making the measurements, | _ 
ruse Was made of the field effect with a strong sinusoidal signal combined with sta~ | 
jtionary photoconductivity. The frequency of the transverse field was 20-30 cps. | 


| : 7 
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Stationary photoconductivity was calibrated by the reduction in photoconductivity in 
lthe absence of a transverse field. The dielectric was a sheet of mica 20-30 u thick. 
\The specimens were made with n-germanium having resistivities of 32, 44 and 20 Q*em : 


land lifetimes of 200, 150 and 300 usec respectively. p-5 germanium devices were ; . 
treated along with the germanium samples. The reverse current of the collector, the 4 
volume component of the reverse current, and the effective lifetime of the minority |. f 


carriers were measured. Before treatment in quinone, the devices and germanium sam- 
iples were etched in peroxide, washed several times in water, dried for three hours | 
jin a drying cabinet, and aged for two days in air in room conditions to stabilize 
‘the oxidized surface of the germanium. Quinone treatment and drying were done at | 
jroom temperature. Concentration of alcohol solutions was 0.5 M, concentration of 
jaqueous solutions was 0.05-0.1 M. The devices and germanium specimens were held in! 
isolution for 9.5 hour. The surface potential for the etched samples corresponds to | 
iminimum canzuctivity. After treatment in quinone, the charge of the etched surface | 
ibecomes more positive. It was impossible to measure the maximum surface recombina- : 
ition as a function of the surface potential in the etched specimens, therefore it is_ 
., difficult to determine the energy configuration of fast surface states. The recom- ! ie 
* ibination surface states in the etched samples are above the center of the forbidden‘ 
‘none. For the treated surface, the maximum surface recombination velocity is at a Vos 
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asic contribuisc= to recombination is from the | 
It was found that quinone treatment 
educes th urrent, Freshly prepared qui-| 
mone solutions (both alcohol and aqueous) were not as effective as solutions aged ati 
‘room temperature or heated. This is due to the formation of hydroquinone and hy- | 
‘droxyquinone , which have acid properties. Thus a quinone-bydroquinone system acts i 
‘on the germanium surface. It is apparently this redox pai¢ which is chiefly respon-, 
sible for the germanium surface charge- Adsorption of quinone is azcompanied by a 
‘reduction in negative surface charge. This is explained by the desorption of oxy~ 
igen, which is chiefly responsible for charge in the slow states. Orig. art. has: © 
\2 figures, 1 table, 2 formulas. 
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TITLE: Using inorganic glasses for the protection of semiconductor devices i 


toprc TAGS: germanium ‘seat conde tek. glass, telluride, selenide, dnorgante oxide, 
jeulfide,. protective coating, glass coating o 


“a The ‘authors studied the use. of low-meiting chalcogenide glasses of — ie ; 
various compositions and systems for protecting gtandard open semiconductor devices; an 
of Soviet manufacture. Some of the e lectrophysical properties of these glasses/5 | cr : 
were studied. The resistivity of these glasses at room temperature lies within the, 
range . from 1013 to 10!® gecm depending cn the giass composition. The resistivity | 
‘drops sharply with an increase in temperature being reduced by 4-5 orders of magni~ 
tude at 120- 180°C. * There are two nero. for oppiying glass eau xe to. the semi~-1 0 
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Bondue ter devices: ~ ‘ay: immersion of the’ semiconductor device in the glass melt: 
b). vaporization of ‘a glass. Fitn, in vacuum. paras with the immersion method 


Ly: Meher: 

lereforet thod_ of. erecigitciicn © of ‘glass vapors ag ae 
“yaeuum was “used. £o 2 ( ~ Glasses containing: selenium were the best in. — 
quality and ‘had the best adhesion ‘properties. It may be possible to create a glass| 
‘coating with a. coefficient of expansion. close to that of the semiconductor device by 
adding germanium to the glass composition. This would eliminate thermal stresses || a at 
caused by rapid changes in ua atta areat apatsng < of the. device. Orig. art. | 
ace 5”  gimeas) J table. ; a : . oa bie a 
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Le 

fe Bipbiiivation “of the parameters’ in’ germanium: p=njunctions ‘without casings. | 
nikov (poverkhnos yye 1 kontaktnyye yavieniya).: Tomsk, 1962. Poverkhnostnyye 


-kontaktnyye yavleniya v poluprovodnikakh (Surface and contact phenomena in semi- 
conductors). Tomsk, Izd-vo Tomskogo univ., Fa 170-176 
: 3 ie * ane rerr ety ommenaememens ¢ . 2 


ource: aly zhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovod- ee E 


sd? 


l lacquer, K-44 lacquer 


vd 
ABSTRACT: In order. to create stable semiconductor devices without casings, a 
method for treating semiconductor materials must be developed which guarantees a 
constant. surface potential. There are two basic treatments for stabilization of | 
semiconductor surfaces: --1, Passivation of the surface by inorganic films. 2. The. > 
creation of high-mglecular films on the Surface. ‘the authors propose a complex. . . eee 
coating; Lacquerd#? were ‘subjected-to- the following atditional treatment: ~ 1. Dif- oe 
on of. low-molecular substances of. the hydrophobic -type. from the gaseous (vapor) ' 
This type of treatment was used on films of’ K-44 organosilicon lacquer, 7» 


ee 


T 

gate | 
TOPIC TAGS: protective coating, pn junction, germanium semiconductor, dacquer/. . | 
| 
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a nitroglyptal. ‘enamel and other eaatiaie ie elemental arsenic and its sulfide. 

.| 2. Diffusion of low-molecular hydrophobic substances from the liquid phase (fron 

‘| solution). This type of treatment was used on a film of glycol-3-nitrophthalic 

|} resin, using a complex compound-~lead ditysonate fron a chloroform solution. - 3. 
@'| Diffusion of protein substances from solutions with subsequent conversion to the 

‘| insoluble state. This method was used to treat a film of hitroglyptal enamel with 

‘| gelatin precipitated by formalin, ‘In addition-to these treatments, the effect of |.°- 

-| lead dioxide on the protective properties of K-44 organosilicon lacquer was studied 


“| The; experimental results are tabulsted.”. Mi ) Racquer Bare: the best results. Orig. lhe 
‘| art. has: 3. tables a oe. heute 
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(Professor); Selivanov, 8B. A.; Yakubenya, M. P. we as 
FN F5 sie a 
TITLE: Process: of: formation and structure ef alloyed contacts of gallium 
7 eee 


arsenide with gold and silver 

27 ees ——— 2 
SOURCE: Mezhvuzovskaya nauchno-tekhnicheskaya konferentsiya .fizike poluprovod- 
nikov (Poverkhnostnyye i kontaktnyye yavleniya Tomsk, 1 Poverkhnostnyye i 
kontaknyye yavleniya v poluprovodnikakh (Surface and contact ha; omena in semi- 


conductors). Tomsk, Izd-vo Tomskogo univ., 1964, 205-218 


TOPIC TAGS: gallium arsenide, gold alloy, silver alloy, semiconductor research, 
semiconducting material 


ABSTRACT: The authors study the process of formation, structure and some proper- 
ties of fused gallium arsenide contacts with gold and silver. The melting points, 
coefficients of thermal expansion and microhardness of the various alloys formed at. 
the semi canguchorens tap ontact were measured. Alloys of gallium arsenide with 
silver have a'meltin@' point of 750-760°C. The melting point of the gallium arsen- 
chdpsgetd alloy produced in a vacuum is 350~360°C, while that produced in an argon 
ar 1 2 : 
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atmosphere is 575°C. This indicates that the composition of alloys of gallium ar- 

senide with gold depends on the conditions under which the alloys are formed. Al- 

loys with gold prepared in argon showed the least change in the coefficient of 

linear expansion. Alloys produced in vacuum have coefficients of linear expansion 

close to those of the pure metals. All the alloys differ considerably in their ex- 

pansion coefficients from gallium arsenide, which may be the reason for the con- 

siderable thermal stresses which arisé in‘alloyed contacts of gallium arsenide with 

gold and silver. Microhardness for all alloys is considerably lower than that of 

gallium arsenide. X-ray structural analysis shows that the gallium arsenide-silver a8 
contacts are composed of eutectic silver and polycrystalline GaAs. The interaction 
between gallium arsenide and gold in vacuum produces a chemical compound. The gal- 
lium arsenide-gold contact produced in argon gas is composed of eutectic gold and 
gallium arsenide. Contacts of gallium arsenide with gold and silver may be used as 
ohmic contacts. Orig. art. has: 7 figures, 3 tables. 
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TITLE: Producing and studying gallium arsenide films A 
| 27 32 7 Y9,55 1 B+ 
SOURCE: Mezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike 

ad, Spoluprovodnikov (poverkhnostnyye i kontaktnyye yavleniya. Tomsk, 1962. 

overkhnostnyye i kontaktnyye yavleniya v poluprovodnikakh (surface and contact 

phenomena in semiconductors). Tomsk, Izd-vo Tomskogo UNLV, 196h, 22-431 


TOPIC TAGS: ea ae arsenide, iodine, cadmium sulfide, selenium, microelectronic 
thin film aM, Le 


ABSTRACT: Methods of producing gallium arsenide films, their electrical 

conductivity, grain size, charge-carrier concentration, and thermo~emf coefficient, 

and the results of tests of the films for uniformity of thickness and resistance 
are discussed. The work was done to develop methods of producing thin homogeneous 
| gallium arsenide films of stoichiometric composition, and the tests were performed 
| to evaluate the various methods, Gallium arsenide films were prepared by 


vaporization in a vacuum (vaporization temperature, ~ 10000, substrate temperatura! 
i Card 1/3 
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| 400-4500, layer thickness, ~,3-h js); by thermal sublimation (source temperature, 

| 1000-1100, substrate temperature, 700-8000, growth rate, 0.5-3,4:/nr); and by the 

| iodide method, where an evacuated quartz ampule containing GaAs, iodine, and a 

| substrate is heated in a furnace (source temperature, 100-2000 higher than 

| substrate temperature; substrate temperature > 6000; growth rate, 50~100 M/nr). 
The average size of the crystals in the films produced by distillation and the 

| iodide method was 4-5A\. Typical curves of the conductivity 06, Hall coefficient 

| R, and thermo-emf coefficient c< versus temperature for certain polycrystalline 

| films are given in Fig. 1 on the Enclosure, It is shown that the sublimation and 
iodide methods produce polycrystalline and epitaxial GaAs films that are fairly 

| uniform in thickness and resistance, Both methods also allow doping with Zn, Cd, 

and Se. Orig. art. hast 10 graphs, 1 diagram, 2 tables, and 1 forma. 
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$e i kontaktnyye yavleniya v poluprovodnikakh (Surface and contact 
phenomena in semiconductors). Tomsk, Izd-vo Tomskogo univ., 1964, 446-456 


TOPIC TAGS: gallium arsenide, pn junction, sulfur, germani selenium oa 


ABSTRACT: Diffused p-n junctions in p-type gallium arsenide, p-n dune ions in 
n-type Gads, and also p-n-p structures in p-type GaAs were studied, and the moth- 

ods of producing these junctions are discussed. The p-n junctions were produced | 
by diffusion of sulfur and germanium in evacuated quarts ampules (1074107) ma Hg | 
with subsequent annealing, grinding, and etching (5% NaOH + 30% W,0, in 5:1 ratio).! 


The p-n-p structures were prepared by diffusion annealing of Gada in selenium 
vapors at 750-1100C for 0,5~22 hrs ue a selenium concentration in the vapor of 
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5010"? 91919 on; The static volt-ampere characteristic of a junction pro- 
duced by diffusion of sulfur into p-type Gads is shown in Fig, 1 on the Enclosure, 
The germanius-diffusion junctions in the p-type Gads had rectification factors of 


up to 4°10, while those produced by sulfur diffusion had a factor of 6*107 e 
the case of n-type Gads, the germaniunm-diffusion junctions head a rectification 


factor of about 7104, The volt-ampere characteristic of contacts in Gads-Ga,Se, 


film is shown in Fig. 2 on the Puislosures _ Orig. art. has: 7 graphs, 2 diagrams,' 
and 2 formulas. : ‘ | 
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TITLE: Calculation of the surface char 
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(SOURCE: Mezhvuzovakaya nauchno-tekhnicheskaya konferentsiya po fizike 
{porubrovednikoy (poverkhnostnyye 1 kontaktnyye yavieniya). Tomsk, 1962.” oh 
|Poverkhnowtnyye L kontak @ yavleniya v poluprovodnikakh (Surface and contact 
j Phenomena in semiconductors), Tomsk, Izd-vo Tomgkogo univ. 


, 3964, 491-494 
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(TOPIC TAGS: semiconducti 


ng material, germanium, co etal, excited state, eleotron 
‘trapping, electron hole ya 
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into account. The calculat ork of W. Shockley 
‘and J. T. Last (Phys. Reve, It is found that a negative char, 
is present on an atomically bounded by face (111), Orig, 
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TITLE: On the aes of an elecpronie theory of crystallisation of semiconductor 
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| SOURCE:\\Mestmzovskaya nauchno-tekhnicheskaya konferentsiya po fizike 

| poluprovodnikov (poverkhnostnyye i kontakbnyye vide Tomsk, 1962. 

Poverkhnostnyye i kontaktnyye yavleniya v poluprovodnikakh (Surface and contact 

phenomena in semiconductors). Tomsk, Izd-vo Tomskogo unive, 1964. 195-503 
SS 


TOPIC TAGS: semiconductor, crystallization, gallium arsenide 


| ABSTRACT An electronic theory is explained on the growth of crystals of compounds 
i of type AUT ana BV, taking into account the structure of the fluid phase from 
| Which single crystals are grown, and an experimental check of the elementary 
processes of melt growth for gallium arsenide crystals is made, It is asserted 
that the presence of two free paired electrons in the arsenic atom in the arsenic 
| group and of an effective positive charge in the gallium atom of the galliun 
group (when these groups are sufficiently close) leads to their joining in a 
_| Coordinate-covalent bond.; The structure of a GaAs single crystal in direction 
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/110/ is shown in Fig. 1 on the Enclosure, where the coordinate-covalent bonds are 
indicated by dotted lines with arrows. It is concluded that crystal growth in any | 
crystallographic direction is determined by the structure of the melt near the 1 
crystallization front and is considerably dependent upon the electronic configurae | 
tion of the atoms. The experimental results are in good agreement with the theory | 
and confirm the existence of a direction of predominant growth that depends upon 
the composition of the melt. The authors thank 3. S. Khludkov and G. M. Tkonnikova 
for assistance in setting up the axperiments. orig. arb, has 125 diagrams and 2 *! 
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TOPIC TAGS: crystal growth, gallium arsenide, crystal orientation 


ABSTRACT: The preferred direction of 
| in this case GaAs, 


«| pressure of arsenic over the melt are 
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. | these crystals is retained even when deviatio 
. ° | substantial, A pogsible mechanism of the growth. 
‘| orientation from a melt is given in terms of the electron configurations of the As and Ga 
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TITLE: Glass. Class 32, No. 180770 [announced by the Siberian Physicotechnical | 
| Scientific Research Institute at the Tomsk State University im. V. V. Kuybyshev 
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SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye zZnaki, no. 8, 1966, 70; 

TOPIC TAGS: glass, silicon, thermal expansion, thermal expansion coefficient | 
; ABSTRACT: An poke Cone has been issued for a glass containing SiOg, at 


Bg03, NagO, and Al1,O. Pas ensure the production of glass with the coeffieicat of 


SG 
thermal expansion close to the coefficient of thermal expansion of silicon, the com- . 
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TITLE: The role of surface and contact phenomena in the operation of semicon- 
ductor devices 46 


SOURCE: Ref. zh. Metrologiya i izmeritel'naya tokhnika, Abs. 11.32.1227 


REF SOURCE: Poverkhnosti. i kontaktn. yavleniya v poluprovodnikakh, Tomsk, 
Tonskiy un-t, 1964, 5-19 


TOPIC TAGS: semiconductor device, semiconductor theory, surface property 


ABSTRACT: It is noted that the electrical parameters of crystalline semiconductor 
diodes and triodes and their stability are determined to a significant degree by 
the condition of the semiconductor surface. Analysis of the results of studies 

in this area is given. The following basic moans of treating the surface of 
semiconductors were determined to stabilize tho parameters of the devices and to 
protect the surface from the effect of the surrounding mediun: 1) passivation 

of the surface, 1.6., creating inorganic compounds on the somiconductor surface; 
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f special composition, This Problem can not 

be solved by empirical methods until the mechanism of the formation and variation 

of surface charge is understood and the complex nature of Surface and contact 


phenomena accompanying adsorption Processes is studied, P, Agaletskiy Ztrans- 
lation of abstract/ 
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TITLE: The role of ever contact phenorena in the functioning of semiconductor | 
instruments | i 


SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 1B386 
TOPIC TAGS: semiconductor research, glass coating, protective coating 


TRANSLATION: The following basic techniques of treating semiconductor surfaces in or- 
der to stabilize the parameters of instruments and to protect the surfaces from the 
action of the surrounding media are determined: 1) surface passivation, i. e., coating 
semiconductor surfaces with inorganic compounds; 2) treating semiconductor surfaces = | 
with organic substances; 3) coating semiconductor surfaces with special glasses. P. A. 
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AGSTRACT: he effect of adsorption by chlorosenzene, nitrobenzene, o-hydroxyquinoe 
22né, and phthalic anhydride, on the density and energy state of recombination 


then ina thermostatically controlled oven at 98°C for two hours, 
benzene and nitrobenzene processing. The quinone and the o-hydroxy= 
Solved in alcohol prior to processing. During processing the 
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 203 (USSR) 


AUTHOR: Presnov, V.A. 


TITLE: Soldering Ceramic Products With Metals 


PERIODICAL: Tr, Sibirsk, fiz.-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36, pp 
133-143 


ABSTRACT: This is a review article on soldering ceramic products with metals, 
It examines the conditions necessary for obtaining durable metallic 
platings on ceramic products. The bibliography contains 14 titles, 


Card 1/1 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429 


SSETS Toy 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342' 


/f. G100 


Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 13, p 308 (USSR) 
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SOV/81~-59-13-46474 


~~ Presnov, V.A., Yakubenya, M.P., Alekseyeva, E.N. 


The Experimental Proof for the Existence of a Transitional Region in the 
Joint of Ceramics With Metall 


Tr, Sibirsk, fiz.-tekhn, in-ta, 1958, Nr 36, pp 153 - 158 


34 
Samples of ceramics (C) were metallized by Mo with the addition of &% Fe, 
for which purpose the molybdenum paste was burned into C in an atmosphere 
of Hp + No with the addition of 3 - 10% air at a temperature of 1,300 - 
1,320°C, The molybdenum metallized C samples were covered by a nickel 
paste which was baked in an atmosphere of Hp + No at 1,000°C. To the 
samples prepared in this way metal parts were soldered in an atmosphere of 
Hy by means of Ag ~ or Cu-Ag-solders., On the basis of determination of the 
microhardness of non-metallized C having passed the condition of thermal 
treatment without Mo, and of C metallized by Mo, as well as of the photo- 
metric curves of the spectra of the layer and of the adjacent zones, it has 
been established that Mo penetrates into C to a depth of ~ 100 /, in which 
case the exponential character of the change of Mo concentration in © points 
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The Experimental Proof for the Existence of a Transitional Region in the Joint of 
Ceramics With Metal 


6 
to the diffusion mechanism of their interaction. But the low stability of the cohesion 
of the metal with C proves that 1t 1s due not only to the diffusion of the metai into 
C, but a more complicated process is involved. 


A. Novikov 
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 203 (USSR) 


AUTHORS: Vyatkin, A.P., Presnov, V.A. 


ha 


TITLE: On the Nature of Soldering Ceramic Products With Metal 


PERIODICAL: Tr. Sibirsk, Fiz,-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36, 
pp 181-184 


ABSTRACT: An X-ray study made of the soldering of copper with magno-ferritic 
ceramic materials has borne out the suggestion that the soldering of 
metal with ceramic material arises from the result of interaction 
between oxides of the metal and certain components of the ceramic 
material, This interaction leads to the formation of an intermediate 
layer between the ceramic material and the metal. 

L.A. Gus'kov 
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 13, p 308 (USSR) 


AUTHORS: -Presnov, V.A., Alekseyeva, E,N. 


TITLE: The caer ae of the Thermal Stresses Arising in the Joint of Ceramics 
With Metal\ 


PERIODICAL: Tr. Sibirsk. fiz.-tekhn. in-ta, 1958, Nr 36, pp 205 - 222 


ABSTRACT: The theoretical calculation of the stresses (0) arising in joints of 
ceramics (C) with metal (M) has been carried out. For practical ealcula- 
tions the following formula is recommended: O =558a A t(A,-Ay)/r, 
where E is tne module of elasticity of the metal coating'*d is the thicimess 
of the coating, /\ t is the drop of temperatures, Ai, Ay are the co- 
efficients of expansion of M and C respectively, r is the inner radius of the 
coating. Results are citad of calculations of © for the cases: a) steatite 
CYwith the addition of 4% MgO with the alloys FENI-49, Ni7D5, "Kovar", FENI- 
42; b) ultra-porgelain with the alloys kovar, FENI-42, FENIT-46 and NZZK!7; 
c) high-alumina C’with the alloys FENI-46 and NZZK17; 6 = 20; 100 and 
50 kg/cm“, respectively. Recommended alloys for soldering with C: a) FENTI- 

Card 1/1 49; b) FENI-42, Kovar, NZZK17; ¢) NZ2K17, A. Novikov 
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Presnov, V.A. 


On the Physico-Chemical Nature of Soldering Glass With Metal 


Tr, Sibirsk. fiz.-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36, 
pp 223-229 


The article examines the mechanism of the joining of glass with metal 
by soldering them together. The authors come to the conclusion that 
interaction of an acid-basic type occurs during soldering, and that 
the permanent adhesion of glass with metal is due to two factors: 
1) the forces of the chemical interaction between oxygen atoms and 
atoms of the metal, with the formation of an oxide of the metal, and 
2) interaction between the oxide of the metal and the corresponding 
components of the glass, with the formation of interaction products. 
L.A, Gus'kov 
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 204 (USSR) 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT; 
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Presnov, V.A., Nogina, S.S. 
On Oxide Platings of Copper 


Tr. Sibirsk. fiz.-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36, 
pp 231-240 


X-ray, electron-image and microscopic investigations were conducted 
of oxide platings of Cu, obtained by heating Cu up tc different 
temperatures for various durations of heating. The question of the 
durability of oxide platings is discussed. It was found that an 
oxide obteined at a temperature of -~950°C possesses the greatest 
durability of adhesion with metal. 

L.A, Gus'kov 
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S0V/58-59-8-18452 
Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 204 (USSR) 


AUTHORS: ..Presnov, V.A., Nogina, $.S. 
TITLE: A Study of the Wetting of Various Metallic Surfaces With Fused Glass 


PERIODICAL: Tr, Sibirsk. fiz,-tekhn, in-ta pri Tomskom un-te, 1958, Nr 36, 
pp 241-247 


ABSTRACT: An experimental study was conducted of the wetting of pure and oxidized 
metals with glass. The authors came to the conclusion that the wetting 
of metallic surfaces with fused glass depends on a correlation between 
the acid and basic properties of the interacting phases (the fused glass, 
the oxidized metal). Wetting capacity with acid glasses improves in 
proportion to the oxidation of the metals to the oxides with the stronger 
basic properties, The bibliography contains 6 titles. 

L.A. Gus'kov 
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66599 
30V/139~59-3-7/29 
Presnov, V.A., and Zasypkina, A.R. 


On the Mechanism of Rectification of an Alternating 


Current at the Contact of a Semiconductor with a Metal 
with an Artificial Barrier Layer [Between Them 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika. 


ABSTRACT: 
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1959, Nr 3, pp 41-44 (USSR) 


More than twenty years have passed since the classical 

experiments of V.P. Zhuze (Ref 1) on rectification at a 
Semiconductor-metal contact with an artificial dielectric 

barrier layer between the semiconductor and the metal, 

but there is still no agreement on the mechanism of this 
rectification. The present authors suggested (Ref 9) 

that the effect may be explained by formation of a region 

with low current-carrier density in the semiconductor next 

to the dielectric barrier layer. The applied external 

voltage would then distribute itself between the ; 
dielectric layer and the low-carrier-density region in the Og 
Semiconductor. This system is known to possess rectifying 
properties. Unfortunately, Ye.1. Cheglokov and 

L.N. Khlebnikova (Ref 10) showed theoretically that 
formation of such a low-carrier-density region is unlikely. 
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66599 
S0V/139-59-3-7/29 
On the Mechanism of Rectification of an Alternating Current at the 
Contact of a Semiconductor with a Metal with an Artificial Barrier 
Layer [Between Them} 
Cheglokov and Khlebnikova showed also that if an increase 
of the electrical conductivity of the barrier layer in 
Strong fields is allowed for, rectification could be 
expected even if no low-carrier-density region was formed 
in the semiconductor. For one direction of the applied 
external voltage v the contact potential Vk will act 
in the same direction as v, i.e. the total field will ba 
E = (v + vx)/L, where L is the thickness of the 
dielectric barrier layer. For the opposite direction of 
the applied external voltage the contact potential Vv, 
will act in the direction opposite to that of v, 1.4. 
the total field will be E = (v - v_)/L. In the first 
case the value of EB may exceed the critical electris 
field By in the dielectric layer, above which Ohm's law 
is no longer obeyed. This will produce a rise of the 
* electrical conductivity (the forward direction). In the 
Second case the electrical conductivity will not rise, and 
Card 2/5 this direction can be considered as the inverse direction. 
Defining the rectification factor K by >a 
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66599 


50V/139-59~-3-7/29 
On the Mechanism of Rectification of an Alternating Current at the 
Contact of a Semiconductor with a Metal with an Artificial Barrier 
Layer [Between Them] 


K = I¢orward/linverse» when VYforward = Vinverse, the 
following law was obtained by Cheglokov and Khlebnikova: 


cg he (1) 


where vy is the contact potential at the metal- 
Semiconductor boundary, a is the exponent in Poole's law 
(9 = Go exp(aE), where g is the electrical conductivity 
L_ is the thickness of the barrier layer; e is the 
electron charge, k is the Boltzmann constant, T is the 
absolute temperature. Rectification in such a system can 
be expected in a limited range of external voltages, since 
when v Sy vy the contact potential can be neglected and 
No rectification can occur, Experimental verification of 
the above theoretical results meets with several 
difficulties: (1) secondary effects, and (2) choice of 

Card a suitable dielectric and a suitable method of deposition 

3/5 of a continuous dielectric film on a semiconductor re : 
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SOV/139-59~-3-7/29 
On the Mechanism of Rectification of an Alternating Current at the 
Contact of a Semiconductor with a Metal with an Artificial Barrier 
Layer [Between Them] 
When mica was placed between a metal and a semiconductor, 
asymmetry of the volt-ampere characteristics was observed. 
If the effect of high-voltage polarization in mica was 
allowed for, the volt-ampere characteristics became 
practically linear (cf Fig 1 which shows a volt-ampere 
characteristic for a system consisting of platinun, 
10~ cm thick mica and n-type germanium). Similar 
behaviour was observed for a platinum-glass-n-Ge system. 
Here again, when high-voltage polarization was excluded, 
the volt-ampere characteristic was practicallv linear 
(Fig 2). When a layer of lacquer was placed between a 
metal (e.g. Pb) and n- or p-type germanium, clear 
rectification was observed (Fig 3). Such rectification 
was. obtained with such lacquers as Shellac, polystyrene 
and linseed-oil, etc., and also with layers of KCl, NaGl 
and S, deposited by vacuum evaporation. Rectification 
factors of 10+ - 105 were obtained using n-type germanium 
monocrystals. When p-type germanium was used, rectifica- 
tion factors were much smaller. Electrolytic studi 
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SOV/139-59~3-7/29 
On the Mechanism of Rectification of an Alternating Current at the 
Contact of a Semiconductor with a Metal with an Artificial Barrier 
Layer (Between Them) 


Showed that the lacquer films used by the authors always 
had a number of micropores. This means that 
rectification occurred at point contacts, Confirmation 
of this conclusion was obtained by studies using p-type 
germanium and metals (Mg, Ag, Sn, Pb) which gave 
different potentials for contact with germanium, 

There are 3 figures and 10 references, of which 5 are 
Soviet, 2 English, 2 German and 1 Dutch. 
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LAVHEN? 'YEVA, L,G.; PRESNOV, VeAs 


Polymorphisn of steatite ceramica. Part 2: Effect of heat 
treatment of ceramics on the conposition of the crystalline 
Phase. lzv.vys.ucheb.zav.; fiz. no.5:48-51 ! 58. 
(MIRA 12:1) 
1. Sioirskiy fiziko-tekhnicheskly institut pri Tomskon gosunivere 
sitete imeni V.V. Kuybysheva, ; 
(Steatite (Ceramic matertals) 
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Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2, P ? (USSR} 
AUTHOR: Presnov, V. A., and Lavrent'yeva, L, G. 
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TITLE: investigation of Vacuumtight Ceramics 
(issledovaniya vakuumnoplotnoy keramiki) 


PERIODICAL: Tr. l-y Mezhvuzovsk. konferentsii PO SOvrem. tekhn, dielektrikov 
i poluprovodnikoy. 1956, L., 1957, pp 76-84 


ABSTRAGT: The VK--92 vacuumtight ceramic mass {containing 90% talcum plus 
kaolin and beracite’ contains a con siderable amount of free silica Si0, in the 
form of christobalite; because ofa christobalite modification change, the mass 
has a maximum of temperature expansion factor at 220°C. Addition of M,O 
birds SiO, and facilitates the formation of clinoenstatite Mg 2 SiO, after firing. 
With the addition of 6% of MgO at 1,400%, the crystalline phase consists 
almost entirely of clinoenstatite. X-ray analysis data shows that at 
959--1,000°% MgO reacts with SiO, (a product of talcum disintegration) ang 
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